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SOME PINEAPPLE PROBLEMS. 
17th ARTICLE. - THE PLANT NUTRIENTS. 


By Henry C. Henricksen. 


WATER. - While carbon is the only element derived from the air and while all 

d the other nutrients enter through the roots, the pineapple plant is not ake 
dependent upon its roots for sustenance. Water enters through the white leaf-bases 
when it is present there, which it frequently is, because the leaves are arranged 
on the stalk so as to retain considerable amounts. In experiments with slips ana 
suckers, the bases of which were sealed over with melted paraffin or shellac, it 
was shown that the water intake through the leaf bases more +han balanced the trans- 
piration loss for sevoral weeks. That is, while the slips are frosh, after having 
beon kept for some time before planting they gradually lose the capacity for water 
absorption. Therefore, the water absorption through the leaf bases is perhaps not 
of much importance to tha newly planted slip, for it has usually been kept sc long 
that it has lost its capacity for absorbing. Also, the leaf area is so limited that 


whatever rain or dew remains in the leaf-bases soon evaporates. With the growing 


pliant the case is different. The leaf-bases are in condition for absorbing water 


and the leaf area is large enough to allow for considerable rain or dow being re- 


tained. As to water absorption by the roots from soils with different moisture cen 
tent the reader is referred to the second article of this series published December, 
1924. 

NITROGEN. - As this was discussed in tho sth article only certain phases of the 
subject will be treated in this one. The experience that ammonium sulphate pro- 


duces normal vigorous growth in the field, where nitrification takes place, whereas 


it produces but feeble growth in sterile sand or water cultures, indicates that the 


plant requires nitrate nitrogen. Yet the experience gained in this investigation 


shows clearly that nitrates are not suitable fertilizers, not even potassium ni- 


trate. Why these conflicting results? 


The following is probably what takes place in the soil when ammonium sulphate 


is appliod: The sulphuric acid combines with some other base in the soil, as in the 


example given at the end of this article, the ammonia is changed into nitric acid 


by means of nitrifying bacteria and that acid, like the sulphuric, also combines 


with some base. This would seem to produce a condition similar to that of an appli- 
But evidently it is different for the results are different. 


presont in the soil, with which nitric 


cation of nitrates. 
The theory is adyaned that when no bases are 


acid can combine 4 it will remain free in the soil solution. With that theory as a 
; 


basis experiments were conducted for the purpose of ascertaining whether or not 


free nitric acid is nbsorbed by the plant. Slips were rooted in.silica sand after 


which they were inserted jin jars containing distilled water withmitric acid, about 


1090 parts per million. Tests were made for nisrates in the leayos at intervals and 
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‘the. solution was analysed and renewed each week. Both tests showed that the pine- 
apple plent can supply itself with nitrogen frou nivric acid by means of its roots. 
In another test fresh slips (not rooted) were insertec in jars with distilled 
water containing about 300 parts nitric acid per million. Tests as mentioned above 
demonstrated that considerable nitric acid was taken up through the leaf-bases and 
perhaps through the tip of the stalk, which was, in this case, not sealed over. 


ee . . > <9 bad 3 = a | -~ 
POTASSIUM. = This is, as mentioned in article No.7, needed in considerable quan 


tity by the pineapple plant. Since that article was published experiments have 


been conducted for the purpose of finding out which potassiun salts are the most 
suitable for fertilizing purposes. One of the first field experiments with potas- 
sium nitrate showed very conclusively that it is most unsuitable. Further experi- 
ments, both in the field and in pots, with silica sand, verified the first results. 
The growth produced is very.vigorous for a time , but it lessens after a few months. 
‘The. tiasue is soft, watery and edemaceous. The leaves are twisted and usually the 
last qe stick together and stand up in a tuft. Sometimes they separate and 
Berean out normally, but very often shay aghege go closely that no new leaves can 
form. The color is always green i bebe the intsrmixvure of red found in the nor- 


mal plant, that is until the leaves become too old to function normally. In gonors 


‘al appearance the leaf is shiny similar to that of other species of plants suffer- 


i. from ee 

: “Tho green color-characteristics are geno transnitied Me the fruit. The shape 
of ret is Deen enn Pocemnling tne tauper loatiy ie: The slips ai usually 
Jae Whentone or 90 are present they are short, not expanded but doubled up 
Meee ieivcer. | : | 

| The tacn's described, strongly indicate that potassium nitrate has too 
great a penetrating effect; that when used in quantities great enough to supply the 
nitrogen and potash needed by the pinearple plant the effoct is vernen On the 
niher hand it suggests that, perhaps, when used in small quantities together with 
ammonium sulfate it may serve as a penetrant in plants that do not respond to ammo- 
nium sulfate alone. That has not yet been tried. But aside from such possible use 
potassium nitrate seems to be excluded from pineapple fertilizers where it is real- 
ly mot needed, for potassium sulfate is most excellent. 

Ny) ODI U M..- As sodium is ab@se, closely related to opeea it is. reasonable - 
+0. suppose that it my, to some extent, replace that in the plant's economy and.” - 
this supposition has been verified by pot experiments. Plants growing in twelve- 
quart pails, in pure silica sand and fertilized with sodium salts and a minimus of 
potassium salts, contained very much more sodium than others grown with potassium 
salt and a. minimum of sodium salis. The growth was not normal, however, the leaves 


being under-sized and pale in color like those of plants fertilized with sodium ni- 


trate in the field. But the growth produced, together with th sodium content. ef 
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the plants, leave no doubt about sodium being, to some extent, a substitute for 
potassium. That the substitution is undesirable was well indicated by the growth 

of the plants. The most conspicuous feature was that as the plants grew older the 
leaves became dotted with white and brown spots, beginning at the margin and erad- 
ually spreading to the center. This is a physiologieal effect that may be produced 
by a number of causes. It usually denotes senescence of the tissue. Therofcre, 
the effect of sodium is, in this respect, diametrically opposite to that of potas- 
sium. In other respects, there are also differences. Sodium inhibits the produc- 
tion of anthocyanin as does potassium but not to the same extent; the sodium plants 
and fruit are seldom entirely devoid of red color. The green color of the sodium 
plants is also of a much lighter shade than that of the potassium plants. In fact, 
it often borders upon actual chlorosis. 

GALCIUM. ~ This being a cheap base it is used, to some extent, for fertiliz- 
ing purposes in the form of caleium nitrate. This form of nitrate seems less ob- 
jectionable than potassium or sodium nitrate to judge from the appearance of the 
plants. There is nothing to indicate, however, that it can economically replace 
ammonium sulphate. The effoct of it seems to be similar to that of sodium in some 
respects. In pot experiments the plants that received much calcium and little po- 
tassium contained those elements in proportion to the application. That is, Lime 
seemed to substitute potash with the result’ that the leaves developed the white and 
brown spots such as are also produced by sodium. Tuat such substitution also takes 
piace in the field is indicated by the high lime and low potash content of many abo 
normal plants. Yet the soil content does not always explain the reason for it. 
There seems to be factors involved aside from that of quantity present. The follow- 
ing 6xample will serve to illustrate one such factor: A soil containing an excess 
calcium carbonate is fertilized with ammoniun sulfate. The ammonia is nitrified and 
the sulfuric acid, as well as the nitric acid formed, will combine with the calcium, 
the carbon dioxid going off in gaseous form or remaining dissolved in the soil wa- 
ter. This will leave calcium nitrate as the source from which the plant will have 
to supply itself. It may do so, and grow fairly well, at least for a time, if there 
is no more calcium carbonate present. If there is, the growth will be slow and the 
color chlorotic for the plant cannot feed normally from a basic solution. If, on 
the other hand, such soil is treated with sulfur to the extent of neutralizing the 
lime or in excess, making the reaction slightly acid, the plants will feed normally 
regardless of the amount of calcium sulfate present. That is, the sulfur acts not 
alone as a floculent of colloidal matter, as explained in Article No.10, but also 

it serves to neutralize the calcium when that is present as calcium carbonate. If 
enough sulfur is applied to neutralize the calciwn carbonate or any other pantoneter 
present there will be no base with which nitric acid can combine. That would in- 
sure a continual acid reaction of the soil solution, which is favorable for the 
growth of the plant. Whether or not free nitric acid is the most suitable form of 
nitrogen for the plant remains to be proved. That tue. plant can utilize it has 


been proved as described above. 


; a 1 ' a 
A BA a ee MNP rte he ne age aaah tet tna i ag > Ny 
wea Fi x 
> x te we ; ; b 
rs ony “ au hs aay we 
oad new ne) aay he ees ave bn ok ak feted oO Gee 
- ’ Ah Wat 
’ ; Heng Hyp y he ay a 
| ACME 
4 4 5 p Ate ee Cole Lat Je 
, fi ade Weak od = tb ¥ Bee 
ue AP By Wee eae a) ha Up Ae thy See 
: fc . 
f ; f ; \ f 
ite ‘ a) i ae a eye ae STP Yds Rar + 07 
rt . .! : cA 
ne 4 « C to . S ‘ 
a ok a re i 1° ah Be omy eed es eee ~ Db Aid eons vod vel AS ee 
4 ; darth ‘. pS SoM ia ; LER TASS sa Eh RS ae ae ah Ae 
’ 7 ve : “ ; hen MM LCAG 7 
’ ‘ ot ‘ - ; ay 3) a a i pay ee: 
" ae] " a vy y gs ey a a t ¥ i 
tee aa Bes Sean Ree Oy Bese 0 Sia 9 Mena 


j\ yy 


." X 1 lan aes heey 3 MY 
2 4 . ‘ er » | tal Lvs i 
ok i J B . ‘ Leen Py ee ion. ATT oe MPa) he oe ay : Ra ee 4% ea 


al 


: Z 
1 
} ‘ Pod is 
+ 
F 
we ‘ ray + 
) * =F 
> 
i 
, ‘ 
* i 
; ith 
an Se » ye 
” nA iy ; 
} a 
: “ i ied ‘ “7 
:- 3 ae 
4 “y € 
P) " we ‘ t c) ae ‘ Hit 17 Senk in 
> f 7 ’ ‘oe r\ : iW GF fees NL, 
ee ers if Tar) Alva aot POSE eee a bee wah Pe } 
E WoL 


yo ae 
? om | 


